In this paper, we test whether the West African Monetary Zone (WAMZ) is a common currency area by using a structural vector autoregressive model to study the variance decomposition, impulse responses of key economic variables and linear dependence of the underlying structural shocks of the countries in the zone. The variance decomposition shows that the zone as a whole does not have common sources of shock, which is expected because of the diverse economic structures of these countries. The correlation of the structural shocks also shows that these countries respond asymmetrically to common supply, demand and monetary shocks and will therefore respond differently to a common monetary policy. It is therefore not in the interest of the individual countries to go into a monetary union now or in the near future unless the economies of these countries converge further.
Introduction
The quest for monetary union within Economic Community of West African States (ECOWAS) began with the establishment of the regional body in May 1975. This quest reflects in the objectives, as stated in article 2 section 2h of the 1975 Treaty of Lagos, a treaty that establishes the community, that the community shall ensure "harmonization, required for the proper functioning of the community, of the monetary policies of the member states." This is restated in article 3 section 2e of the July 1991 treaty as "the establishment of an economic union through the adoption of common policies in the economic, financial, social and cultural sectors, and the creation of a monetary union." The 15 member states that ratified the Treaty of Lagos are Benin, Burkina Faso, Côte d'Ivoire, The Gambia, Ghana, Guinea, Guinea-Bissau, Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone, and Togo. Cape Verde joined the community in 1976 and Mauritania left in 2000, leaving the current membership still at 15 states. The community is made up of English, French and Portuguese speaking countries.
At the time of establishment of ECOWAS, there was one monetary zone in West Africa West Africa Economic and Monetary Union (WAEMU) which is composed of Francophone West African countries. The CFA, which is the single currency in the West Africa Economic and Monetary Union (WAEMU), circulates among the member countries. Anglophone West African countries, however, have their independent currencies. The idea of introducing a single currency for ECOWAS as a whole was re-enforced in the July 1991 Treaty ratified by all member states. It has been proposed to implement the monetary integration process in two stages by forming a second monetary zone, the West African Monetary Zone (WAMZ) for the Anglophone West Africa, which will later merge with the existing zone, the West Africa Economic and Monetary Union (WAEMU). Since the introduction of the proposed single currency is in two stages, i.e. forming a monetary union among the non-CFA countries and later merge with the CFA countries, we think that analyzing the convergence of non-CFA countries alone will draw a better picture of what is needed now by ECOWAS.
In this paper, we test whether the West African Monetary Zone (WAMZ) is a optimum currency area by using a vector autoregressive model to study the variance decomposition, impulse responses of key economic variables and by analyzing linear dependence of and feedback between the structural shocks recovered from a structural vector autoregressive (SVAR) model of key economic variables in the region. Countries with symmetric shocks are expected to have linearly dependent shocks and exhibit some level of feedback between these shocks. Also, if the sources of shock to the region are common, then the structure of the variance decomposition should be similar across the zone.
Apart from contributing to the academic literature on monetary integration in West Africa, the approach used in this paper adds value to the previous studies in West Africa by measuring the level of integration achieved by the participating countries in terms of their response to common shocks. The methodologies used in the previous studies do not allow for the direct measurement of supply, demand and monetary shocks to the economies of the individual countries and their response to common shocks. This will also inform policy on the adoption of the single currency, the eco, in the zone and also to have an idea of how the economies of the zone converge ex-ante or will converge ex-post after the introduction of the eco.
The question of what constitutes an optimum currency area is pioneered by Mundell (1961) who defines an optimum currency area as a domain within which exchange rates are fixed. Within this domain, a single currency can be introduced under a single central bank with the power to issue and redeem currency and conduct monetary policy. The issue of an appropriate domain is addressed by Mundell (1961) by suggesting that the domain is a region that is defined such that there is internal factor mobility and external factor immobility and "if factors are mobile across national boundaries, then a flexible exchange system becomes unnecessary and may even be positively harmful".
The work of Mundell (1961) inspired a series of papers. In particular, McKinnon (1963) describes the optimum currency area as an area within which there is a single currency and within which the same monetary and fiscal policies and flexible external exchange rates can be used to address the objectives of employment, international payments and price stability which are sometimes in conflict. McKinnon emphasizes the need for price stability within the region and the openness of the economies that should be considered optimum for a single currency. McKinnon (1963) also added the importance of factor mobility across industries to Mundell's argument for factor mobility across countries in determining an optimum currency area.
The issue of factor mobility is further examined by Kenen (1969) . He asserts that "when regions are defined by their activities, not geographically or politically, perfect interregional labor mobility requires perfect occupational mobility and this can only come about when labor is homogeneous" (Kenen, 1969) . Kenen (1969) also advances product diversification and fiscal integration of a region as major criteria for an optimum currency area. Kenen (1969) argues that diversity in a region's product mix may be a more relevant criterion than labor mobility and that well diversified is economy is more likely to have a well-diversified export sector, which can mitigate external shocks by positive and negative shocks canceling out without resulting to exchange rate changes in response to the shock. Fiscal integration also ensures that weaker economies within the region are supported during recovery from external shocks. Eichengreen (1991) also defines an optimum currency area as "an economic unit composed of regions affected symmetrically by disturbances and between which labor and other factors production flow freely."
These characterizations of the optimal currency area in the literature usually lead to categorization of all the criteria into three. Firstly, the region should be subject to common sources of shocks and symmetric response to shocks. This means that shocks that are external to the region should induce the similar responses across the region, that is, the response of the states in the region to external shocks must be similar to ensure that the same monetary and fiscal policies can address shock recovery similarly across the region. Since the introduction of a single currency in a region means that the countries that form the region give up their autonomy over monetary policy, their individual ability to respond to external shocks by using monetary policy is also surrendered, therefore shock symmetry in the region ensures that common monetary policy is feasible for the region. "The loss of monetary flexibility has cost and benefit. One hand, a country that gives up its currency loses a stabilization devise targeted to domestic shocks, on the other hand, the country may gain credibility and thereby reduce undesired inflation" . also argue that the costs of losing monetary autonomy are lower when shocks are symmetric across that region.
Secondly, factor mobility within the region ensures that shocks to the region dissipates quickly and similarly across. Factors must be easily movable from surplus members states to deficit member states in the region in times where shocks to the region have asymmetric effects. This ensures full employment and price stability in the region. Lastly, fiscal integration is needed in the region to redistribute resources among the member state. This is a system where fiscal policies of the different states in the region are coordinated by a common federal institution like the IRS and congress of the United States. By this arrangement, collection and disbursement of certain taxes are done by federal institution and in time economic downturn, weak states can easily be bailed out through these arrangements.
As summarized by Bayoumi (1994) , "the choice of a currency union depends upon the size of the underlying disturbances, the correlation between these disturbances, the costs of transactions across currencies, factor mobility across regions, and the interrelationships between demand for different goods." So the obvious question to ask is whether ECOWAS is an optimum currency area, that is, does the region satisfy the criteria for the introduction of a common currency? This is the question this study sets to investigate.
Evolution of the West African Monetary Union and West African Monetary Zone
According to Soyibo (1998) (Asante and Masson, 2001 ). These ambitious targets could not be met by these countries because of the failure to meet the set convergence criteria. Liberia later joined the WAMZ in February 2010 as the sixth member with Cape Verde an observer.
In November 2002 the Forum of Finance Ministers of WAMZ decided to facilitate the harmonization of fiscal and monetary policies by introducing two sets of convergence criteria, four primary and six secondary, for members. According to WAMI (2002) , these criteria are as follows:
The primary criteria . These developments brought a lot of doubts about the possibility of a successful introduction of a common currency, the eco, in the WAMZ. Debrun et al. (2005) , for example, show that the proposed monetary union is not incentive compatible for most of the existing non-CFA members of ECOWAS unless there are institutional changes. A new time for the introduction of the new currency, by which it is hoped all the economies in the region will meet the convergence criteria, is 2015. These unsuccessful attempts at introducing the currency in the previous set dates also bring into focus the sustainability of the eco when it is introduced since there are still staggering efforts at introducing it.
Empirical literature
The empirical testing of the optimum currency area criteria has taken several forms including testing the synchronization of business cycles of the members of the region and measuring shock asymmetry of the countries in the region, indices, among others. Among the many studies that use the business cycles approach are Rose (1996, 1997) and Kouparitas (2001) , and the general understanding is that the cost of losing autonomy over monetary policy will be lower if business cycles of the countries in the region synchronizes. Measurement of shock asymmetry using VAR has been done mainly for Europe, and the major studies in this area include Bayoumi and Eichengreen (1992) , Kempa (2002) and Buigut and Valev (2005) . Bayoumi and Eichengreen (1997) construct an Optimum Currency Area (OCA) index for the European countries and use that to divide the countries in euro zone into three groups: high level of readiness, tendency to converge and little or no evidence to converge. Bayoumi and Ostry (2010) use correlation of output growth and inflation across countries in the regions and also regress real output per capita on its first and second lags and interpret the residuals to mean the underlying real output disturbances and conclude that there is little evidence that subSaharan African countries would benefit from currency union in the near future.
Unlike the European Union, studies on the ECOWAS monetary integration are scanty. Since the seminal work by Soyibo (1998) , little empirical work has been done on the ECOWAS monetary integration process. Debrun et al. (2003) examine the rationale for establishing regional currency unions in western Africa and conclude that monetary unification might well be beneficial for a number of the member states of the Economic Community of West African States (ECOWAS) despite dramatic economic, political and historical differences between the two regions in the community. This is because the costs of these countries losing their monetary autonomy are often more than offset by the gains originating in the (partial) separation of monetary and fiscal powers. They argue however, that large countries with relatively ambitious public expenditure objectives, like Nigeria, would not be attractive partners because they would be expected to pressure the common central bank, creating excessive inflation in the entire union. Based on those arguments, they conclude that the desirability and sustainability of a currency union within ECOWAS critically depend on fiscal discipline among its members and on a strong fiscal surveillance procedure both in the transition phase and after the establishment of the union. Masson and Patillo (2003) conclude that "monetary union in West Africa can be effective agency of restraint on fiscal policies only if the hands of the fiscal policy authorities are also tied by a strong set of fiscal restraint criteria, applicable not just for accession to monetary union, but throughout the life of the union". Ogunkola (2005) uses real exchange rate model to analyze the viability of a single monetary zone in ECOWAS and concludes that ECOWAS is closer to a monetary union than before. Debrun et al. (2005) also conclude, based on the calibration of their model, that lack of fiscal convergence, not the low level of regional trade or asymmetry of shocks, is the primary obstacle to the creation of a well-functioning and acceptable monetary union in West Africa. These two studies consider both the CFA and non-CFA zones and conclude based on the two zones forming a single monetary union.
On the failure of the introduction of the single currency for three consecutive times, Ojo (2005) notes that the failures are attributable to inadequate political commitment, political instability and inability to sufficiently carry along all the stakeholders in the process of program implementation. There is the need for the common market program to be implemented to complement the monetary integration program (Obaseki, 2005) . Sagbamah (2005) highlights the important lessons of the European Union that should be learned by ECOWAS and provide the needed political will, social enlightenment campaign and mobilization, homogeneous product and financial markets, basic infrastructural production and economic structures, before transiting into a monetary union. Debrun et al. (2005) are of the view that fiscal heterogeneity indeed appears critical in shaping regional currency blocs that would be mutually beneficial for all their members. In particular, Nigeria's membership in the configurations currently envisaged would not be in the interests of other ECOWAS countries unless it were accompanied by effective containment on Nigeria's financing needs. But Iyare et al. (2005) note that while fiscal convergence among members is desirable, other mechanisms like payment systems and labor mobility issues should be established beyond fiscal convergence, if such a union is to be successful.
Balogun (2007) estimates a dynamic panel data model using data available on West African Monetary Zone (WAMZ) countries and examines the monetary and macroeconomic stability perspective for entering into monetary union. By testing the hypothesis that independent monetary and exchange rate policies have been relatively ineffective in influencing domestic activities (especially GDP and inflation), and that when they do, they are counterproductive, he concludes that the members of the WAMZ would be better off surrendering their independence over some policy instruments to the planned regional body under appropriate monetary union arrangements. Balogun (2009) examines the determinants of inflation differentials in a panel of West African Monetary Zone (WAMZ) states vis-à-vis its set benchmark for macroeconomic convergence since 2000. Over the sample period, he finds that the unweighted average regional inflation rates were most often above a single digit target and vary widely among the countries. The major monetary policy instruments determinants of inflationary divergence are the pursuit of distorted interest rates, exchange rates overvaluation and expansionary monetary policies.
It is clear from the empirical evidence that the ex ante conditionality for the introduction of the single currency in West African Monetary Union will be difficult to achieve. But it is possible, like the UEMOA countries, for the WAMZ to achieve optimality ex post. Achieving ex post optimum currency area can be ensured if there are common sources of shock and shock symmetry across the region and that is what this study sets out to measure.
Methodology

The SVAR model
The empirical analysis of shock asymmetry is based on the stochastic rational expectations open economy macroeconomic model developed by Clarida and Gali (1994) and also used by Kempa (2002) to analyze the convergence of the euro zone countries an optimum currency area. "The model exhibits the results of the standard Mundell-Fleming-Dornbusch model in both the short run when prices adjust sluggishly to demand, money and supply shocks and long run properties that characterize macroeconomic equilibrium in the open economy once prices adjust full to all shocks" (Clarida and Gali, 1994) .
Let y t = (x 1t x 2t x 3t ) be a vector of endogenous variables where x 1t is a measure of growth of economic activity of a country relative to the US, x 2t is the change in bilateral real exchange rates between each country's currency and the US dollar and x 3t is the change in price level of each country relative to the US price level. The dynamic structural representation of the model is
where Γ is a 3 × 3 matrix of contemporaneous coefficients among the endogenous variables, μ is a vector of constants, B j is a 3 × 3 matrix of structural coefficients, v t is a vector of orthogonal structural shocks to the system so that v = E v t v t = I. The reduced form of Eq. (1) is
this can be written as
where
j B j , and e t Γ −1 v t . Eq. (3) can also be written as
and L is a lag operator. Given that the system in Eq. (4) is stable, we can re-write (4) as a moving average representation, by Wold's decomposition.
Now suppose, as in Blachard and Quah (1989) , Clarida and Gali (1994) and Kempa (2002) that the estimated MA representation, based on estimation of the reduced form equation in (4), is given by
and the true MA representation of the actual data generating process is
from Eq. (3)
substituting Eq. (10) to Eq. (8) gives
comparing Eqs. (9) and (11) give us
This shows the relationship between the vector of structural shocks v t and the vector of reduced form residuals e t , which is equivalent to the C-model of Amisano and Giannini (1997 This is a system of 6 equations with 9 unknowns since e is a symmetric matrix estimated from the VAR in Eq. (3), this implies that A 0 is not identified. In order to be able to identify A 0 and recover the structural shocks v t we need to impose three additional restrictions on the elements of A 0 . In this paper since the structural model derives from the structural model of Clarida and Gali (1994) , the alignment of the shocks also follows. The shock to economic growth is aligned as the supply shock because supply shocks are known to be the main unexpected changes in output in developing countries especially. Shocks to real exchange rates are identified as demand shocks because these countries are import-dependent, so excess import demand drives exchange rates. Shocks to price changes are also labeled as monetary shocks because money is assumed to be neutral. Clarida and Gali (1994) and Kempa (2002) use Blachard and Quah (1989) decomposition to identify A 0 . This decomposition states that "only supply shocks v 1t influence changes in real output levels in the long run, while both supply and demand shocks v 2t influence real exchange rates in the long run. Monetary shocks v 3t have no long run impact on either change in real output levels or real exchange rates" (Clarida and Gali, 1994) . This statement imposes three restrictions on A 0 . A short run view of these restrictions is a 210 = a 310 = a 320 = 0 given the arrangement of the variables in the VAR. Blachard and Quah (1989) restrictions are long run restriction; therefore the restrictions imply that
These restrictions imply that the matrix
is a lower triangular matrix. Blachard and Quah (1989) show that these restrictions identify A 0 and we can recover v t as
0 e t In order to ensure the stability of the VAR and be able to explore it's properties I check the stationarity properties of the series using Augmented Dickey-Fuller test. The optimum lag order selection is based on Akaike Information Criterion.
Linear dependence of and feedback between the structural shocks
The linear dependence of two time series x t and y t can be decomposed into a sum of contemporaneous linear feedback between x t and y t , linear feedback from x t to y t and linear feedback from x t to y t . Geweke (1982) shows that if the series are stationary, nondeterministic, autoregressive and have moving average representation, then linear dependence of x t and y t (F X,Y ) can be decomposed as
where F X→Y , F X→Y , and F X→Y are calculated from the variances and covariance of the residuals in the following autoregressive models:
and Geweke (1982) is used to measure and decompose linear dependence between pairs of countries and compared with linear dependence of Germany, France, Spain, Italy and Greece to determine if the West African countries are ready for a monetary union. We expect the structural shocks of economies that converge to be linearly dependent.
Data
The data for the estimation of the models are extracted from International Financial Statistics (IFS) and Direction of Trade Statistics (DOTS) by the International Monetary Fund (IMF) and directly from some central banks and statistical organizations of some of the countries. The data on consumer price index and inflation for all the countries are extracted from October 2011 edition of IFS, except for Guinea and where these data are collected from the website of BanqueCentrale de la République de Guinée (BCRG) (bcrg-guinee.org). Data on nominal exchange rates of each of the countries are taken from the IFS except for Guinea where they are taken from the IFS for 1980 to 2005 and the rest of the years from the website of Institut National de la Statistique (stat-guinee.org) while the trade data are taken from DOTS. I use monthly data from February 1987 to April 2011 for all the series. The period of the data for the paper is chosen to insure that the data are available for all the variables for all the countries in the study.
In measuring the variables that go into the models, many studies use real GDP growth as a measure of real growth of the economic activity but in the context of developing countries such as the ECOWAS countries Bayoumi and Ostry (2010) notes that "in Africa many of the shocks which affect economies are temporary supply disturbances such as climatic shocks to agriculture or terms of trade disturbances". This is due to the subsistence nature of agriculture, which is the dominant sector in the economies of many of these countries. In this study I use growth in total trade of each these countries, that is, exports plus imports relative to US trade to measure growth of economic activity. The use of the trade data also makes it possible to use monthly data which increases frequency and range of the data. Therefore the real growth for country i in the region is measured as
The exchange rate variables are bilateral real exchange rates of the countries' currencies to the US dollar. The real exchange rate for country i is measured as where e i is the log of bilateral nominal exchange rate for country i, p i is the log of CPI of country i and p US is the log of CPI of the USA. The price variable is measured according to Kempa (2002 ) where
These variables are measured relative to the USA because the US dollar is seen as an anchored currency of these countries as shown in .
Empirical results
The measurement of the variables that go into the models makes them naturally to be stationary at their levels. However, ADF tests are used to formally check the stationarity properties and found that they do not have unit roots. Akaike Information Criterion is used to select the optimum lag for the models and 2, 5, 3, 2, and 3 lags are found to be optimum for the models of Gambia, Ghana, Guinea, Nigeria and Sierra Leone, respectively.
Variance decomposition
Variance decomposition is important in identifying the sources of variability in the variables in the models for each country in the region. This helps in determining whether the sources of shock to variables in the models are common across the region. Table 1 shows the variance decomposition of real growth of economic activity, real exchange rates and price level changes. The variance decomposition is presented for 1, 3, 6, 12, 24 and 36 lags to enable us compare the structure of the variance decomposition after the system stabilizes across. Panels a, b and c of Table 1 show the variance decomposition of real growth, real exchange rate change and price level changes, respectively for all the countries. Panel a shows that the supply shocks dominate variability in output growth throughout, explaining at least 99 percent for Gambia, Ghana and Nigeria. While the structure of the variance decomposition looks similar for these countries in the region, the magnitude looks different for Sierra Leone with a higher percentage of the variability in real growth explained by demand shocks. Panel b of shows that for all the countries in the region, demand shocks are dominant and persistent over time in explaining exchange rate variability. Demand shocks explain at least 97 percent of real exchange rate across the region for the 1-month ahead forecast variance and this stabilizes after third period except for Sierra Leone. In panel c, the pattern of the variance decomposition for price level changes is different across the region. At 36 lags, after the system stabilizes, about 90 percent of the variance for Gambia is explained by monetary shocks, 91 percent for Ghana, 34 percent for Guinea 95 percent for Nigeria and 82 percent for Sierra Leone. Clearly, the forecast variance of prices is explained by different shocks across the zone except for Ghana and Nigeria which are close for all the variables. This suggests that the sources of external shock to real output growth and real exchange rates in the region are common to the four countries but the sources of shock to price level changes are not common to any.
Impulse response functions
Impulse response functions of all the variables for all the countries in the region, which are not shown in the paper, show for each country the response of real growth to a 1-standard deviation of supply, demand and monetary shocks. Also, the response of real exchange rate changes and price level changes, respectively to the same shocks is drawn. The graphs display the dynamics of how the variables respond to the shocks. On impact, the economies of all the countries in the region shrink at different rates. The time it takes for the shock to dissipate varies among the countries. While it takes Gambia about 6 periods for the shock to dissipate, it takes Ghana about 5 periods, while Sierra Leone's shock lingers through to the 10th period. The response to supply and monetary shock is not similar either. The response of real exchange rates changes and price level changes to all shocks across the region differs greatly in structure and intensity. The differences in the rate at which the shocks dissipate through impulse response functions of the countries show that these countries have asymmetric shocks which is further investigated in the next section using a correlation of the structural shocks.
Linear dependence of and feedback between the structural shocks
A measure of the level of convergence between the countries, in the sense of an optimum currency area, is shock symmetry between underlying structural shocks of the countries in the region. The size and correlation of the underlying disturbances are important for the choice of a currency union (Bayoumi, 1994) . If two economies converge, we expect underlying disturbances to be linearly dependent, in the sense of Geweke (1982) , because their response to the external shocks will be similar. Shocks are symmetric if and only if they are linearly dependent in this sense. The existence of feedback between the shocks of these countries in a region suggests that they have a mechanism to correct any imbalances that will arise as a result of external shocks that are specific to any of them. Also, linear dependence of shocks ensures that common policies transmit to these countries similarly. In this section we discuss the empirical results of measuring linear dependence and feedback of the structural shocks of the countries in the West African Monetary Zone (WAMZ) using Geweke (1982) .
In order to put the results of the WAMZ countries in proper perspective, these same measures are computed for five European countries in the euro zone: France, Germany, Greece, Italy and Spain. These countries are chosen to include all the different characters within the euro zone presently. France and Germany remain strong after the introduction of the euro while Italy and Spain are troubled and Greece is at the brink. The idea is to Tables 2-4 contain coefficients that measure linear dependence, contemporaneous feedback and feedback between countries in both directions. The tables contain the coefficients for supply, demand and monetary shocks, respectively. The coefficients at the upper part of the table are measures of linear dependence; those at the middle part are measures of contemporaneous linear feedback. The lower diagonal of the lower part of the table contains coefficients that measure feedback from supply shocks of countries in the row to supply shocks of countries in the column. The upper diagonal does the reverse feedback.
Supply shocks
In Table 2 , France and Italy have the strongest linear dependence of 0.500 while France and Germany have 0.358. Spain has a coefficient of 0.139 with Germany and 0.213 with Italy, this sets an upper limit of 0.500 and a lower limit of 0.139 for judging the convergence of the WAMZ countries relative to the euro zone. As shown in Table 2 , none of the WAMZ countries has a coefficient with any other that fall within this interval. All these countries fall far outside the range, even Ghana and Nigeria's coefficient of 0.057, which is the largest in the zone falls far short of the interval.
Using similar arguments for establishing intervals for linear dependence, the intervals for contemporaneous linear feedback of the supply shocks is 0.474-0.054. Clearly, from the middle segment of Table 2 , all the WAMZ countries have feedback coefficients that are below the lower limit. These weak contemporaneous feedbacks imply that policies implemented in each country will have no effect in other and common policies will have different effects. For example, high rate of unemployment in Ghana will not be reduced by increased industrial activity in Nigeria and an expansionary monetary policy across the zone might be inflationary in Ghana and contained by the increased economic activity in Nigeria.
Demand shocks
In Table 3 , France and Germany have the strongest linear dependence of 0.470 while France and Italy have the lowest of 
Monetary shocks
An equivalent interval derived from Table 4 for Gewekey linear dependence is 0.312-0.052. Only Ghana-Guinea coefficient of 0.101 falls within this interval. None of the WAMZ countries fall within the interval for the contemporaneous linear dependence. The feedback between monetary shocks of the WAMZ countries is as strong as that of the European countries, including France and Germany.
Conclusions
This paper investigates whether West African Monetary Zone (WAMZ) is a common currency area by using a structural VAR of real growth, real exchange rates and price level of five of the six countries in the West African Monetary Zone (WAMZ). WAMZ is a smaller group of countries within Economic Community of West African States (ECOWAS) that is in the process of introducing a single currency the eco. The identification of the structural shocks is based on Blachard and Quah (1989) .
The evidence from the variance decomposition of the variables in the SVAR suggests that the region does not have common sources of shock. Also, the impulses response functions and the analysis of the structural shocks suggest that the countries in the region do not respond symmetrically to all external shocks. These suggest lack of ex-ante convergence in the region to form an optimum currency area. However, Ghana and Guinea seem to be close, both in commonness of sources of shock and symmetry of shocks, and may be able to cope with a single currency since the sources of shocks and shock recovery rate between them is somehow similar. A piecemeal approach to monetary union may be adopted where Ghana and Guinea adopt a single currency and the other countries ascend to it over time. This arrangement, however, may have serious implications for the other countries that are not in the union on the onset because as shown by Bayoumi (1994) , while the gains from the monetary union in the form of lower transaction costs are limited to the members, the losses from the union in the form of lower output affect every country in the region. Unlike the Eurozone where Bayoumi and Eichengreen (1997) find a core group of countries within the union that is a common currency area, the findings suggest that WAMZ does not have such a group. These results confirm some previous studies on Economic Community of West African States (ECOWAS) and contradict others. The results of Bayoumi and Ostry (1997) on Sub-Saharan Africa "indicate little evidence that Sub-Saharan African countries would benefit in the near future from larger currency unions" but Debrun et al. (2003) conclude that monetary union in ECOWAS might be beneficial for a number of the member states. Debrun et al. (2005) also conclude that because of the fiscal heterogeneity of the countries in the union, Nigeria especially might not be compatible with the rest of the countries. Ogunkola (2005) also concludes that further convergence of the economies in the region is required for a stable region-wide monetary union in West Africa.
The results, however, contradict Balogun (2007) that argues that the countries of the WAMZ are better off surrendering their economies to a common monetary policy. This directly suggests that these countries are better of with a common currency. Also, Debrun et al. (2005) argue that asymmetric shocks are not the problem but lack of fiscal convergence. Even though the current study is on a sub set of ECOWAS, we can interpret the results together with Debrun et al. (2005) to mean that both asymmetric shocks and lack of fiscal convergence are the obstacles to the introduction of the common currency.
Lessons from the current euro crisis, suggest that fiscal integration should precede the introduction of a single currency even if the region satisfies all the other criteria, which is not the case for WAMZ. There is also the need for further policy harmonization and removal of barriers to factor mobility to enable transmission of shocks through these economies to synchronize.
